The analytical solutions of the 3-D diffusion equation in fractal heat
Introduction
Diffusion problems of the important equations in mathematics which plays a major role in all areas of the engineering and physical sciences. Recently, the diffusion problems in 1-, 2-, and 3-D were considered by several authors by using local fractional decomposition method [1] [2] [3] , variational iteration method [3] [4] [5] , Laplace decomposition method [6] , Laplace variational iteration method [7] , function method [8] , differential transform method [9, 10] , variational iteration transform method [11] , and local radial point interpolation method [12] . In this paper, the local fractional reduced differential transform method (LFRDTM) and local fractional variational iteration method (LFVIM) are used to find the analytical approximate solutions of the 3-D diffusion equation in fractal heat transfer within local fractional derivatives (LFD) was proposed [1] : 
subject to initial condition: 1  2  3  1  2  3 ( , , ,0) ( , , )
where α σ is a non-differentiable diffusion coefficient, 1 2 3 ( , , , ) ω η η η ξ -satisfied with the non-differentiable temperature distribution, and 2α ∇ -the local fractional Laplace operator defined [1, 7] 
The local fractional reduced differential transform technique [13] is an iterative procedure for getting Taylor series solution of PDE. This method reduces the size of computational work and easily applicable to many physical problems. The LFRDTM is a powerful tool for solving linear and non-linear PDE, it can be applied very easily and it has less computational work than other existing methods like local fractional differential transform method [14] .
The LFRDTM for 3-D diffusion model in fractal heat transfer
In this section, we will present the definition and theorems of 3-D reduced differential transform via LFD:
ω η η η ξ is local fractional analytic function in the domain of interest, then the local fractional spectrum function:
is the reduced differential transformed of the function 
By using eqs. (4) and (5), the theorems of the local fractional transform method are deduced:
From eq. (6), it is obvious that the local fractional reduced differential transform is derived from the local fractional Taylor theorems.
Whenever 0 0 ξ = , the eqs. (4) and (5) become:
and
In view of eqs. (4) and (5), the theorems of LFRDTM in 3-D are deduced: Theorem 1. If   1  2  3  1  2  3  1  2  3 ( , , , ) ( , , , ) ( , , , ) ω η η η ξ φ η η η ξ θ η η η ξ = + , then:
( , , ) ( , , ) ( , , ).
Proof. Immediately from eq. (5).
S303
Theorem 2. If   1  2  3  1  2  3 ( , , , ) ( , , , )
, where λ is a constant, then:
Proof. Immediately from eq. (4).
ω η η η ξ φ η η η ξ θ η η η ξ = , then:
Proof. From the definition of 1 2 3 ( , , , ) ω η η η ξ , we get: ( , , , ) 1 ( , , ) 
The LFVIM for 3-D diffusion model in fractal heat transfer
The LFVIM [4, 15] presents a correction local fractional functional for eq. (1):
where / (1 ) α γ α Γ + is a fractal Lagrange multiplier. Making the local fractional variation of eq. (14), we obtain: 
This in turn presents Lagrange multiplier:
Substituting eq. (17) into eq. (14), we obtain the iteration formula: 
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Illustrative example
The following local fractional diffusion equation:
( , , , ) ( , , , )
is presented and its initial values are defined:
We first solve eq. (20) by using LFRDTM. Implementing the RDTM via local fractional derivative to eq. (20), we have the following relation:
[ ]
which equivalent to the following formula:
Using the initial condition eq. (21), we get:
In view of eqs. (23) and (24), we obtain: ( , , )
and so on. Finally, the reduced differential inverse transform of 
Conclusion
In this work, the local fractional reduced differential transform and variational iteration methods have been successfully used to solve the 3-D diffusion equation in fractal heat transfer within LFD and LFIO. The reduced differential transform method reduces significantly the numerical computations compare with the variational iteration method and differential transform method.
